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Stezhko N. V. Development of model scenarios for food production and consumption forecasts in terms of solving global food problem food problem. Existing at all times, it is still relevant in the 21 st century as the availability and quality of sufficient volumes of food remains the basis for the existence of any person and country. Lester Brown, are cognized American agrarian and global food problem expert wrote that it was the reduction of food support that caused the fall of many civilizations [1] .
The essence of the food problem is manifested in the uneven distribution of food resources between countries and inadequate nutrition of the significant amount of population. Thus, according to the Food and Agriculture Organization (FAO), the number of the starving in 2014 amounted to 805 million people [2] . Moreover, FAO experts refer 77 countries to the countries with low-income and food deficit [3] .
Target setting. The urgency of the food problem is conditional to the fact that it relates to the basics of human existence as a biological kind. The level of food availability affects the possibility of physiological, psychological, and intellectual condition of people as well as determines the level of peace or social tension in the society. Lack of food leads to inevitable death.
Given the global economy dynamics, the research of this problem is not exhaustive and needs new approaches to scientific research.
Actual scientific researches and issues analysis. Domestic research of contemporary global problems is characterised by comprehensiveness and focus on forecast modelling of their solutions. The problems of food support of the population as well as uneven food production and consumption around the world are reflected in the works of foreign and domestic scientists, e. g.: L. Brown (2011) [1] , O. Berezin (2011) [4] , L. Berezina (2011) [4] , V. Vlasov (2009) [5] , M. Lysak (2009) [5] , R. Maltus (1998) [6] , B. Paskhaver (2007) [7] , M. Puhachov (2014) [8] , A. Sen (1979) [9] , Ya. Stoliarchuk (2009) [10] , etc. At the same time approaches to the food problem evaluation by means of the usage of global indicators set by international organizations are still not enough investigated and require further improvement.
Uninvestigated parts of general matters defining. Uneven development of the world economic system entities dramatically increases the tendency to aggravation of the global food problem, which has been only deepened by permanent global crisis. Existing mechanisms of formation and distribution of world food resources, international trade therein, and food aid do not create an efficient system to ensure sufficient food support around the world. Therefore, it is important to reason the forecast ratio of deficit (shortage) and domestic production for certain types of food to satisfy the demand under WHO standards.
The research objective. The purpose of the article is to identify the most and least vulnerable countries in terms of food security through the forecast ratio of deficit (shortage) and domestic production for certain types of food to satisfy the demand under WHO standards in particular parts of the world.
The statement of basic materials. The strategies addressing the global food problem are developed based on identifying the opportunities for countries to meet their demand for major food in terms of rational standards.
The long-term assessment to ensure food support under the specified standards of consumption through domestic production is based on the development of model forecast scenarios for production and consumption.
The scenarios have been developed based on the following initial grounds: -Certain predictive estimates for the years 2018-2020 are defined on the ground of optimal approximation models for trends in production of certain products.
-Forecast production volumes, which can be applied for food, may be calculated taking into account the food share in production.
-The population of a particular part of the world is forecast through the extrapolation of trends prevailing for the years 2006-2015.
-The amounts of certain foods required to meet the needs of the population while ensuring the defined standards of food are calculated.
-The additional need or surplus (+/-) in the major foods production to ensure food standards is determined.
All calculations are based on the production database and the domestic consumption of major foods for the years 2006-2015 by the following parts of the world: Africa, America, Asia, Europe, and Oceania. The modelling of trends of change in production volumes of certain products is based on the use of trend, adaptive, and integrated autoregressive models (Box-Jenkins and OLYMPUS) while the choice of the optimal model is made under formal criteria of approximation: min OLS, min ε rel., max F-criterion.
The predicted estimates are defined as the extrapolation of trends under the optimal model for a fixed term estimate. For example, in Asia (Tab. 1), best models for all major food are trendy models, in particular, second-order parabolic curves, except for the logarithmic model of vegetable production trend. Formal criteria of approximation and accuracy evidence their authenticity grounding the possibility of their use to forecast relevant figures for the years 2018-2020. The models for the prediction of the total population are determined in the similar way. We conducted similar calculations for all parts of the world. The next stage of forecasting scenarios development to assess the possibility of food support through domestic production is associated with defining the necessary food production volume taking into account both nutrition standards and the food share in the whole production. We defined average figures for each type of product for the years 2006-2015, which are shown in column 5 of the relevant tables: for Asia, it is Tab.1 and the average food nutrition standards for major products. The scenarios have been developed based on the selected standards under WHO recommendations and the average standards of developed countries.
Uneven development of the world economic system entities dramatically increases the tendency to aggravation of the global food problem, which has been only deepened by permanent global crisis. Existing mechanisms of formation and distribution of world food resources, international trade therein, and food aid do not create an efficient system to ensure sufficient food support around the world. Therefore, it is important to reason the forecast ratio of deficit (shortage) and domestic production for certain types of food to satisfy the demand under WHO standards.
The provided estimates for Asia (Tab. 2) show that the domestic production fully satisfies the demand in such products as grains and legumes, vegetables and tomatoes, fish, and seafood both in terms of World Health Organization standards and those of developed countries (Tab. 3), while the surplus is used for export. The domestic production of vegetable oils, fruits and vegetables, and eggs in the region is sufficient to meet the demand under the WHO standards but is insufficient to ensure food support under the standards of developed countries.
Stezhko N. V. Development of model scenarios for food production and consumption forecasts in terms of solving global food problem * -When calculating the volume of egg production, we came from the fact that the standard is given in eggs and production in tons, thus we accepted the average weight of an egg (40 g) for the calculation. Source: calculated by the author. At the same time, Asia has a significant deficit in food support through domestic production both under the WHO standards and those of developed countries for the following types of products: potatoes and potato products, sugar crops, cattle meat, poultry, milk, and dairy products.
It should be noted that, e. g., production of milk and dairy products in 2018-2020 should be almost 4.72 -4.86 times more than the forecast volumes, i e. in case of the same development trends that appeared in 2006-2015 (Tab. 4), the production of potato should increase by nearly 93.3 -104.9%, poultry -more than three times, and cattle meat -1.43 -1.45 times. Based on the scenarios provided, the opportunity to support public consumption under basic nutrition standards by domestic production, estimates of surplus or shortage of basic food product, the strategies to ensure food security of the people of certain part of the world have been developed.
The situation with the food support by domestic production is especially dramatic in developed countries in Africa. According to the forecast, the production of certain types of food will decrease if the same trends that emerged during the 2006-2015 maintain (e.g., grains, tomatoes, and vegetable oil). In addition, the growth of cattle meat, eggs, sugar crops, and vegetables production is significantly lower than the population growth, which also negatively affects the possibility to implement rational nutrition and food security programmes. The common factors identified significantly lower even promising opportunities in the people's supply with domestic food under the standards recommended.
The production of all foods except grain is significantly lower than those needed to ensure a balanced diet. For example, the production of cattle meat should be 12.4 -12.7 times more than the volumes that can actually be produced in 2018-2020 in case of maintaining development trends prevailing for the period in question. In similar circumstances, the production of milk should be 7.6 -7.7 times more, poultry -almost three times more, etc. The only exception is the production of grains and legumes, which, according to the forecast, may satisfy the demand under the WHO standards (Tab. 5). The forecast shows that the production of certain foods in America in the years 2018-2020 tend to decrease: e. g., the production of oil, vegetables and tomatoes, cattle meat, fish, and seafood. America produces enough grains and legumes, fruits and vegetables, poultry, and eggs (Tab. 6) to ensure the rational nutrition of the population under the WHO standards. Source: calculated by the author At the same time, according to the situation as at 2015 and the forecast production and consumption under the specified nutrition standards (Tab. 7), there is a substantial deficit of sugar crops, potatoes and potato products, cattle meat cattle, milk, etc. E. g., the production of potato and potato products should be increased by more than 22.0 -22.5 times; sugar crops -9.1 -9.7 times, cattle meat -3.1 -3. 7 times, milk -almost twice; vegetable oils, vegetables and tomato -54 -64 %; fish and seafood -100 -116.2 %.
Forecast of agricultural products production in European countries shows that under the conditions prevailing during the period in question, the possibility of further growth in production of potato, vege-table oils, vegetables and tomatoes, fruits, and vegetables has been almost exhausted. In particular, potato production in the next three years may even reduce by almost 14 % -from 129.3 mln. t. as at 2015 to 117.4 mln. t. (as forecast for 2020). The production of vegetable oils and cattle meat may be almost the same as it was in 2015.
The ability to provide people with food in Europe under the standards recommended by the WHO will preserve only for grain and legumes, vegetables, tomatoes, poultry, eggs, fish, and seafood (Tab. 8). There is a significant lack in the domestic production of other food agricultural products and the deficit of certain products for the years 2018-2020 will even increase (Tab. 9). E. g., cattle meat production in Europe should be almost 4.35 times higher; vegetable oils -2.8 times; potatoes -by 23 -24 %, fruits and vegetables -by 21.4 -28 %, and milk -nearly 52 % of the existing volumes. Given the opportunity of meeting the food demand under the standards prevailing in the developed countries, these ratios significantly increase.
The forecast for countries of Oceania and Australia shows the negative trend of the following food agricultural products production: potatoes, sugar crops, vegetables, and cattle meat. At the same time, despite slight growth in the production of other foods in this part of the world, except for poultry, eggs, fish, and seafood, there is no opportunity to satisfy the demand for food by domestic production (Tab. 10).
For example, the domestic production of potato should be 1.35 times higher than the actual volume; vegetables and tomatoes -1.1 -1.31 times higher; milk production should increase by about 73.4 -94.5 %, and vegetable oils -almost by 43 %. 
Conclusions.
The calculations provided show that almost all parts of the world are unable to ensure good nutrition of the population through the domestic production of major foods. The situation is especially dramatic in Africa, which requires the development of modern strategies for solving the global food problem.
Solution of the food problem is the most urgent issue of the current global economic system. According to the FAO estimates, the last two decades are characterised by the tendency to reduce hunger in the world. The share of the starving population fell far greater than the absolute number of starving people. However, a large share of population in developing countries still does not consume the food required for active and healthy life.
The analysis of the figures related to the solving of the global food problem, provided the Millennium Development Goals, give cause for optimistic solution of the tasks. The starving share of the population decreases annually by 0.5 %. If current trends continue, in 2015, the starving share of the world population will be 12.8 %, which is only 1.1 % more than the target of the Millennium Development Goals.
